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PC-BDNF ItLT HAp U~ V^A-fi 300 y g/pc x free ft 150 y g/e££&^- 




HAp-PC-BDNF-HSA-Zn(CH3COO)2 
PC-BDNF(free) 
PC-BDNF(free) 



o 



A. . .IN TERMS OF THE AMT. OF PC-BDNF, HAp SAMPLE WAS ADMINISTERED 
IN AN AMT. OF 300 m g7EACH AND FREE IN AN AMT. OF 150 u g/EACH 

B. .. CONCENTRATION OF PC-BDNF (ng/ml) 

C. ..TIME 

(57) Abstract: A sustained-release composition capable of exerting sustained-release effects for a prolonged period of time by 
injection of fine particles thereof in an amount causing no pain, the injection easily performed, for example, under the human skin 
or intramuscularly. The sustained-release composition is obtained by filling pores of porous hydroxy apatite fine particles with a 
biologically active drug, a human serum protein and mucopolysaccharide and obturating the filled particles by adding a divalent metal 
ion. Also, the sustained-release composition is obtained by filling pores of porous hydroxy apatite fine particles with a biologically 
active drug, a human serum protein and a water-soluble calcium salt in sequence or simultaneously and obturating the outer layer of 
the fine particles by adding sodium carbonate or sodium hydrogen carbonate or an aqueous carbonate ion solution. 
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(PLGA) ^r»iJ^bT ; eo#< te^ft£*LT£ ( 
11-286403, #H 2000-239104, #Hfl 2 0 0 2-3 
2 6 9 6 0) o X, fc M£S*/We^ (hGH) IrtftS PLGA£r»J^ L-fc 
(D#$tt£-^ ^ d^^-fe/i^^^^^^b-cv^a (Nature Medicine, 2: 795-799, 
1996) o X. LHRH Tdt=-* 0 a^nvyy^tt^ PLGA Sr 

£ 30 t L #? $c '14 ^ ^ n^7"'t/l'^ISp : $^lTV^S ( Chemical 
Pharmaceutical Bulletin, 36: 1095-1103, 1988) 0 PLGA ft "C^PtR^? 

LTM^i-^^rt^bte^S^J-e^MSiJw»tJ^ btiiiiff LiM4St£r^L 
Tl^ 0 L*>U -jRttfc PLGA *^i-S»Jfttti*^Sr»i3Si-5»^tts 

tb**#i-s^r«ea^J*ftffli"5^ % hGH«, ^w^j^T&teu —sprite 

V \f£#£r t> 7b 5 0 § hGH TK^tfe^SI < ^ PLGA MM 

n ^ ^ <d ^ffi ^ s ^ ^ tb T v > S *s M S © ^ S ^ a li ^ S o i~ * ^ 



WO 2004/000270 



2 



PCT/JP2003/007251 



y^^/^^^^fflV^7h#M»^-{-oV^Ti-T:i-^^ : «fe^ (H. Gautier et al: 
Journal of Biomedical Material Research, 40, 606-613, 1998, J. Guicheux et 
al: Journal of Biomedical Material Research, 34, 165-170, 1997) 0 b£>b, 
VvftLtj , T'<?4 hCD^L^^-h 40 frb 80 n m 

200 /imi^#< ^(Dfr&mM-r%(DfimM-e&> t> , Iv in vivo fc*5»tS» 
Jfe36^W:/FWt**>So X, TV-^-f h^M*bfc hGHfi (ItAl) fc 1% 

^frSBSWtr^-rs^fes ^P^»#^ctt«i.^t)«, #?LttWFn^^7 
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«fc OfEKSftSfc^'CfcSo 

ttilB#?L'14^-f Kn^T/^^ bWW^ Ka^-yT/^^ b»»J£ 

K^-r ioo ~ 800 °c-e^j^ufc^co-efc5^^^M^feSo 

800 °CW±fci:lffl?L^o^ti,-CL^V^, 100 t£iTt?««^^t ftV^ a & "Cfc 
iiufB#?Ltt^ KP^T^^>f b»^*£^ s 0.1 ~ 20 /i m tf&5- 
HUWB»^Wfgt4»iJ^»M4m^^^^*^ / >^< irt o.oifi*%-efc 

tuts 2 tt&M^^MK^^ m^^"y. •ttjvyVMJry, ~*7**y 

tula 2 ffi&mj&ytD&nm^tfotp^ms'jrte < t % o.oi 
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mft & t* \z.m u t-nm-v hz^t mrMx & % „ 

*^&&fL 1 &^ K^v-T^-f hmmi^Ath, ik^-z&m^f&m 
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iStAi"^ t t, ^V^^/Aa^Jt^/ffii&^irroJftaiJfcs e) 
^ <D X*&m ^ "If 1 1? fc & ft if> fii * <D n B p HI <fc o T ft 6 o 

gift, d d y-^^&tfS PC-BDNF-HAp KjSIR^© PC-BDNF 

H2tt, IFN a-HAp^J^md dy^?* IFN a jfc^llIt<Dt»£r^ 

0 3l±, Zn m & & IFN-HAp MM ©#$C x. 5 i£# Sr ^0 

HI4«, t£*<£>^ • f&f-^S G-CSF © HAp ^©Jli^©jSV^Sr*-t"BltfS) 

HI 5 f± % in vitro %mM&M&^&^^X&>Z>o 
(HJfefll 1) 

180 r^J&L7c#?Ltt^-l' Kn^r^T/^^ (HAp) 20mg 

4.54mg/ml <£> PC-BDNF Ov^^b BDNF) |«£ 66 m 1 JDt, atf/V^y 
?*KX 1 #Hgflfc#U 0.1 % HSA?£» 434 ix l#Px., ?W 1 

3*#U/c 0 -^tbb^ 3 ^P^fte^^-C^b lOOOrpm, 3 5>M©5fi'CfSr*»^ -h 
?ffSrHII|XU £fcife 5mM Zn(CH 3 COO) 2 /5% Mannitol?«£ 500 m 1 JO 
ft#b^^^°/V^|)fMU7h 0 3 ^ b n-;Wi tt 4.54mg/ml © PC-BDNF 
66 ^ 1 5 % Mannitol & 434 » 1 i: ^fP^fc^^/l^fiMbfc 
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o ZLtlb* 6 m*m ddy ^V*<DfeT\Z. 500 » lg^U 2, 7, 17 

U 2, 4 B&fcBli&&Jk£ffV\ PC-BDNF ©jfiL**&«r ELISA KIT 
(Promega) ^Tffi^^To /c 0 ^Oife^tCtlfc^^^t&^fco 



225 ju g/ml IFN a 0.854ml t 20mg/ml 

HSA 1.2ml Sr?B^U * >v^?l^$riSi4 bfc 0 180 ti-Ci&fcbfc HAp 
200mg * ^ * m&WL 0.856ml £r?HfP Lt^y/^^r HAp ttA $ 

-frrho 20mg/ml nyKo-ff^t (CS,WAKO) 0.05ml, H 2 O 

0.074ml, 1M ZnCCH 3 COO) 2 0.02ml SrMBiE ^flx. fc Q 15000rpm,5min.O^S 
>b&ft\<\ «^20mM Zn(CH 3 COO) 2 /5% Mannitol 2ml #P*LT 

_j ^ /W±, IFN a A "9 ^ 0.856ml CH 2 0 0.644ml. 

20% Mannitol 0.5ml#P?cT, £*l/3r IFN a (free) (DW-W-h U7c 0 

8 »£t<7> ddy ^>^({« 33 ~ 40g,SLC)^Jr|B-efMU7cf-^7 o /V^r 
0.5ml^T^#bfc o S#4l*W«s 1~ 10 S^^-C-r^^^fcBSft^JliLSrfi 1 
V\ foM&fflb bfc 0 n (Dlk^cD IFN a Sh$'Wk&& ELISA KIT (Biosource *± 

7ul o 

(^»J 3) 

0.937mg/ml IFN a 0.06ml £ 20mg/ml HSA 0.3ml, 20mg/ml CS 0.03ml, 
H 2 0 1.22ml r OffltLK. 180 "Ctfjftfifc bfc HAp 200mg £r fNl £ 

■£fc„ D £ HAp lutA^-frfct, H 2 O 10ml ^P*i, g 

<»#b, 3000rpm,5min.-e3*iC>SrUfco itS^SMbt, 2 ^#Ufc 0 
— j^HlW: 20mM Zn(CH 3 COO) 2 /5% Mannitol 1ml, ftfcfrfcfii 5mM 

Zn(CH 3 COO) 2 /5% Mannitol t^t-S 1ml ^r^Px.7c 0 

>/ |. nwV ^ \^ x , 0.937mg/ml IFN a 0.015ml, 20mg/ml HSA 0.075ml 



mnm 2) 
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H 2 O 0.66ml, 20% Mannitol 0.25ml MtlX, IFN a (free) £ UT 

wisely 

7 mmm<o dd y ^^a« 31 ~ 33g,sLO^_hfs-ei«ufcf-^^/v^ 

0.7ml ftTS^tt. i*^ 4 H#|ig^ l~7 **a>kKffi*Jk5rfr 
V\ jfcfflcSrSURLfco ^CDiH$cDlFN aifo^jiS^ELISA KIT (Biosource |± 
)^T?I!I^ Jk^^Wtl^H 3 tc^Ufco S&H^ 1E$&# 20mM <D*J^te. jfc 

4) 

180 W&J&L,1t HAp50mg fc^&SfP LT*5V>fc G-CSF, HSA, CaCl 2 
(3 /z g, 30 ^ g> 280mg/ml) 100 m l2JIljt, tfU^r ^ 3 #ft9 

3fe#b N 5 #|B)ftMi£-fc\ *3teft»U^io mbtltcffi.^ 220mg/ml <Z> Na 2 

co 3 mm* ioo ^ lit v z * i^x 3 ftmmw u £ ^ 100 ^ 1 

fe<»#bfc 0 — ffRS: ELISA &t>& lOOOrpm. 3 

^o^^r^it, ±m&m^ ifc^tiz. pbs 2mi ^inx.-c. 

5 u o b#p^. o.5 ^mm^n^ti±m*\Bi^.^ 0 ^bK^oo^m^ pbs 

io mi^DittMi^u ob#wk o.5mmmt^n^fi±m*m^ * 

^(D^i^^-e#fettfc_h^^ ELISA KIT (IBL) \Z X <9 MM Lfco 
ifc&l* 1% BSA/Tris-HCl (pH5) tt^lt, ELISA SU^ffl £ bfc 0 ^(D^ 
^SrlH4-A^L^o ^fc, HAp 50mg \Z 1.5 /z g/ ml CO G-CSF j$?RSr 200 
M UDi, M^jfeilt, £ibi-PBS£2 mlJPx.. [D^l^^ctHR^^^Tofc 

^m^m 4-b K^kL-tc 0 c\<d£ 5\z.fem&mz£vnmtm^<&^ t btifeo 
mmm 5) 

180 °CXm^fc HAp50mg K lOOmg/ml CO SOD 10 a 1 

40mg/ml <D PC-SOD (l/^^V^SOD) tt?r 25itliPt aJOWT 1 y * * 
T 1 ^MWt, -ttUHTKfc 990 /jlSfctt 975 /x liU*., W 1 #Rfl«#L 
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1t 0 3 ftm^WtS^Xfrh lOOOrpm, 3 #W©jg>C>iS:;&>tf\ -kit & HI 

IRU ifc^TK 2ml SrJbDXL»#U lOOOrpm, 3 ^Iffl©3t^Srd^t. ±i*SrHI 
UX, ^fem^ODttafcfcPBS 2ml3r#P;tj*#U lOOOrpm, 3^is'k£^tf\ 

_tft£HHteufc 0 rtb-e#btt7ctt;Si-PBs imi ^M^x^nxmt 0 0 

H#|KK 1 I^Iffl^lJl^tb^-hWSrlHlIiXU, -hit iffO^tt BCA assay 

(pierce) fcj^aojfeuto -t^sfe**® s ^b^„ ^oj; 5 xc\\^mm% 

(HJfefcl 6) 

^^I^b, ^> 180 °C, 800 "CT^^c Lfc HAp 24mg m 5% Mannitol & 6ml 
AP^/K/V^ #Saflfc# U HAp IM£P§SUfc 0 13 Wistar 

9yh (#fi 330.400g, SLC) <Z>H ^ 3 ^fjf^, ^rft-eft© HAp f&R&s 
bfc^Blf^S^ bfrV^ J; 5 500 ^ 1 f oft^Lfc, rt^b^r 2 HM, 
4,7,11,14,18,21 0f!cf^^ib, HAp cDa#*^^-e*if^bfc 0 ft 0 , 
&g,\Z.£*)WM\ZX, ^^^©^l^ltffibfco ^©^^ HAp «^ 

-ftbfeia^ 2-3 M-cm^i-s^^ti.S3as^sv>taifm^biJi< a>ofc„ r© 

(^7) 3E$&«r:frUfc G-CSF Ofc Kp^^T/^>T f^<«# 

40m g Ot Ko^^T/^^f G-CSF ^ (100 jtt g/ml) 100 m 1 

^ 10 900 n 1 ©»*bKSr*B*.«*^s 

ffgil7K'«?:I#Ll^^It5 r i: iao-CllJ© G-CSF 
fc 0 W?:pH4 0^ii»iMU G-CSF Sr^ffl$*3S^«l«-h?ff^ 
G-CSF ELISA -CHJ^L G-CSF (Dl&^i&^&fc ^50.U g E*T£ »S 
t Ay ^ ?#3f ^ ^ b tl ft o 1t 0 

^ G-CSF R3t SrW^feo 10mg © t Yn^^T^^A h & 200 m 1 <£>gj^M#& 
(5mg/ml) l!l«$Sk 10 ftmMmzMWM 10,000rpm X 10 #W3S'fr#St. -tiff 
£*rCfc 0 tfcKS:500 l©»»bK-Cf»»U 10 ^BB^iamiftfllft 10,000rpm 
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o Z.<DtfcBk& 0.5ml <D 200 /z g/ml &5 1000 n g/ml © G-CSF 'MM *P 
»U 10 10,000rpm T? 10 ^js^m U _h?t© G-GSF 

ELISA SreSflje Lfco $ b tW^: 0.1MEDTA, 1 % HAS ^t'/N^f Kn^ 
v'TV^-f H^^S G-CSF Sr*WS*, ia^Ittf_h?t^ G-CSF 
ELISA feTSOfeU^W Kn^ri/T/^-f ^©RflFJfri^fti&fco 

mot 10mg ©t Vn^i/T'^fJ H^S&OPUfc G-CSF © 80.0 ~ 86.4%^ 
K3tb^to lOmg ©t KP^^T/^-f H-ft^C 400 m g <D G-CSF £r^£f£ 



1 MtS&%&3-&fcA>f pPjrjg^gj h ( 1Qm S) G-CSF (DBMS 



M (mg) 


G-CSF £1 
Ug) 


G-CSF ilfi 
(#g) 


G-CSF Iff 
(#g) 


10 


100 


0.4 


86.4 


10 


500 


90.0 


400.0 



(«^1J8) 

#?LtttKn :3 fv'T/^^f (HAP) £r 45mg )(*-1¥U Zrtlfc'f — 7 = * 
(IFN) © 2.4mg/mli§^7^b IFN £ IT 30 m g 5rJfl*-N lO^^^cSL- 
7h 0 ^©f^ -tbf- 20mM/lml <DWft$tm&feW& lwlM^ 30 ftfflMk 5 b 
fc 0 rc^Mf- 1.5ml ©7jc^P^L, ^LT«^ IFN 
, IFN{i^ffl$^^ofc 0 i~fr£>1bs it© IFN HAP KieJ:*L-Tl^^ 
i:^ari8Stb/t„ r<Z>£5^ ^*»*iK«rftffl LfcWO* >v^frefc5 IFN 
^KJtbfcHHa^JSypJSr^S £ #T?#;fco ?5fe^«#fe^»5lcl- 20%FCS "a 
^TCD PBS 20ml SrJSjqx.. 37 °CT* 16 H#^ig^ 5 Ufc„ JiflffciM L-T^Tc 
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m 2 hap ufe ifn commm 



v^tBUfe IFN(%) 


HAP 




•£S OmM 


92 






i$& 2 OmM 


87 
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»i»^7 p ^K9^u ioo ~ 800 •c-ejSSfifeu/tto-efcsn 

3 fufB#?L'l4W Kn^VT^^^ MS*fc-?-©tfcSa s o.l ~ 20 » m "t? 

7 tufB 2 X-ls&MM'C */vv?A^ft^ ^^S^A 

8 tufS 2 ffi&JR-f ^">'0^mfe«i.^4 3 ^'a»^ / >^ < t h 0.01 

1 0 ^fBA^#||f2|s:(D#^ttia^ c l : '»'a*^t: b skm? %<D 1 
/ioo ^_hT?fc§ r t Sr«H» ti-ait^^ltfflm l gCXtefg 9 TO*^#M4IE 

■ f^. r|/_. 
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2 1 #?Lt£W Kn^v-TV^-T h&Ll$Ltt&&* 3*»?Lte&* a i £ BJi£ 
2 2 #?U4W b$M&^-#£t- 5&ffl?L<DFWS®{c 

2 7 #7Ltt^ Kn^^T/^^ b#«m^ ^#B*>7£tt»'J t t b 
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3 1 #*U4^ Ka^7^-f b«M^ * b 

^n%mmm&, mmtr b v ^At,L<«^»**t b y ^x^t 
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^ # x. ffl « (mm) 
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(|LU/3u)^f^njaTiji 



I iffli (£81126) 
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